Enzyme-linked coagulation assay. III. Sensitive immunoassays for clotting factors II, VII, and X.
The solid-phase clotting assay utilizing fibrinogen coated on the wells of a microtiter plate and peroxidase-fibrinogen in solution as a substrate for thrombin (enzyme-linked coagulation assay, ELCA) has been modified for use as an immunoassay. Direct inhibition of factors II, VII, and X by polyclonal (rabbit) antibodies and of factor X by monoclonal antibodies has been demonstrated at high dilution of these antibodies and detection of the specific factors using ELCA. Using plates coated with a second antibody (goat anti-mouse IgG) as well as fibrinogen, monoclonal antibodies to factors X and VII were measured by binding the active factor to the plate and detection of the bound factor using ELCA. The assay was very sensitive, permitting the detection of as little as 0.2 ng/ml (30 pg/assay) of monoclonal antibody, or less than 0.4 ng/ml (60 pg/assay) of factor Xa. When plates were coated with monoclonal antibody to factor X and fibrinogen, the assay permitted the identification of distinct epitope specificities for two monoclonal antibodies to factor X by distinct competition of the monoclonal antibodies added in the solution phase for binding of factor Xa to the plate. This assay could be applied generally for immunoassay of clotting factors, and could have application in general as an immunoassay amplification system.